Introduction {#sec1-1}
============

Skin problems are commonly encountered in the pediatric emergency department (PED) and are assumed that they do not cause any critical illness or impact the overall outcome. Skin disorders in children presenting to emergency department (ED) are broadly classified into patients with primary skin conditions, patients with systemic diseases associated with skin manifestations, and those with skin manifestations as a complication of treatment given for other systemic conditions.\[[@ref1]\] Although most are not true emergencies, some are severe and life-threatening, requiring appropriate diagnosis and management.\[[@ref2]\]

Few studies have looked into the prevalence and clinical profile of dermatological conditions presenting to the PED,\[[@ref2][@ref3][@ref4][@ref5][@ref6]\] of which two are from India. However, very limited information is available on the outcome of the children with skin-related ailments requiring hospitalization. Our study is unique because we looked at the prevalence and spectrum of skin manifestations in children presenting to the PED and evaluated the associated systemic manifestations, abnormal laboratory parameters, and clinical outcomes of the admitted patients, whereas other studies have focused only on the skin.

Materials and Methods {#sec1-2}
=====================

A prospective cohort study was conducted in a tertiary care Institute in south India over a period of 1 year (August 2015--July 2016) after Institutional Review Board approval. All children \<16 years of age presenting to the PED were screened and those with skin manifestations at initial presentation, skin manifestations detected by PED physician after screening, or developed skin lesions while under observation in the PED were included in the study after obtaining informed consent/assent from parents/children, respectively. Patients with cutaneous manifestations secondary to trauma were excluded. Children with skin lesions were referred to the dermatology unit for further evaluation and those admitted were followed-up until discharge. The spectrum of skin lesions, related systemic manifestations, and impact of skin lesions on the clinical outcome in those admitted were assessed. Based on the diagnosis, patients were categorized into seven subsets, as shown in the results below.\[[@ref7]\] Outcomes evaluated were duration of hospital stay, associated systemic inflammatory response syndrome (SIRS), and mortality. We used the criteria proposed by Goldstein *et al.* in 2005 at the International Consensus Conference on Pediatric Sepsis, to diagnose SIRS in children.\[[@ref8]\] The data entry was done using Epidata 3.1 software and the data was analyzed using Microsoft Excel and SPSS 16.0 software.

Results {#sec1-3}
=======

In a year, 24,324 children were seen in the PED, of whom 203 (0.83%) had cutaneous manifestations. The mean age of the children was 4.88 ± 4.04 years (range: 1 month to 15 years); majority of them (43.84%) were between 1 and 5 years, and male:female ratio was 125:78 (1.60:1). Among the 203 children, 158 (77.83%) were discharged from the PED, 45 (22.16%) required admission, of whom 2 (0.99%) died. Among the 45 admitted children, 43 (95.55%) improved at discharge.

The prevalence of skin diseases was higher in the months of January (10.83%), March (10.34%), and May (10.83%) in comparision with the other months. In summer, viral infections were more frequent (25/51, 49.01%) than other skin conditions (35/152, 23.02%) (*P* = 0.024).

 {#sec2-1}

### Spectrum of skin disorders {#sec3-1}

The skin lesions were categorized into seven categories: (1) skin manifestations secondary to infections---91 (44.82%); (2) inflammatory disorders---102 (50.24%); (3) disorders of epidermal differentiation and keratinization---4 (2%); (4) connective tissue diseases---2 (1%); (5) coagulation disorders---1 (0.5%); (6) immunobullous disorders---1 (0.5%); (7) skin appendageal disorders---2 (1%).\[[@ref7]\] Although inflammatory disorders were the most common, infections were more prevalent in the 1--5 years age group (*P* = 0.006).

### Inflammatory skin disorders {#sec3-2}

In total, 102 (50.24%) (M:F 62:40) children had inflammatory skin disorders \[[Table 1](#T1){ref-type="table"}\] of which urticaria was the most common. Among 45 children (M:F 28:17) with urticaria, one had associated angioedema; infectious etiology was proven in 13 patients and suspected in six patients in view of elevated counts; abnormal urine microscopy with elevated C-reactive protein (CRP) and drug-induced etiology was considered in four patients. Twenty-eight patients (62.2%) had associated systemic symptoms, of whom 5 (11.11%) were hospitalized with a mean stay duration of 2.8 days (range 2--5 days). The total WBC count was elevated in the hospitalized children (*P* = 0.014).

###### 

Spectrum of the inflammatory skin conditions (*n*=102/203)

  Diagnosis                                           No. of patients (%)
  --------------------------------------------------- ---------------------
  Urticaria                                           45 (22.17)
  Papular urticaria                                   20 (9.85)
  Vasculitis                                          9 (4.4)
  Henoch-Schönlein purpura                            6
  Kawasaki disease                                    2
  Cutaneous small vessel vasculitis                   1
  Erythema multiforme                                 5 (2.46)
  Drug rash with eosinophilia and systemic symptoms   4 (1.97)
  Acute generalized exanthematous pustulosis          2 (0.99)
  Stevens-Johnson syndrome                            1 (0.5)
  Toxic epidermal necrolysis                          3 (1.48)
  Drug-induced exanthem                               1 (0.5)
  Pityriasis rosea                                    3 (1.48)
  Seborrheic dermatitis                               4 (1.97)
  Eczema                                              3 (1.48)
  Lichen striatus                                     1 (0.5)
  Anaphylaxis                                         1 (0.5)

Among the 9 (4.5%) children with vasculitis (M:F 6:3), 8 (88.88%) were admitted, which included six children with Henoch-Schönlein purpura (HSP). The mean period of hospitalization was 2.44 days (range 3--5 days). The most common systemic symptoms in HSP children were fever (83.3%) and abdominal pain (66.7%).

Twelve children (5.9%) presented with suspected cutaneous drug reactions, which included anticonvulsant-induced drug rash eosinophilia and systemic symptoms (DRESS) syndrome in four; toxic epidermal necrolysis (TEN) in three \[[Figure 1](#F1){ref-type="fig"}\]; acute generalized exanthematous pustulosis (AGEP) in two; and Stevens-Johnson syndrome (SJS) in one \[[Figure 2](#F2){ref-type="fig"}\]; co-trimoxazole-induced maculopapular exanthem and cefazolin-induced anaphylaxis were seen in one each. In two out of three children with TEN, a drug-induced etiology could not be established. Altered liver function was seen in 8/12 (66.7%) children.

![Sheets of skin detachment and erosions in toxic epidermal necrolysis](IDOJ-10-650-g001){#F1}

![A child with Stevens-Johnson syndrome due to phenytoin](IDOJ-10-650-g002){#F2}

### Infections {#sec3-3}

[Table 2](#T2){ref-type="table"} shows that 91 (44.82%) patients had skin lesions secondary to infections and infestations: viral in 61 (67.03%), bacterial in 26 (28.57%), and parasitic infestations in 4 (4.39%) children.

###### 

Spectrum of the infectious skin conditions (*n*=91/203)

  Viral infections (*n*=61)      *n* (%)      Bacterial infections (*n*=26)                                               *n* (%)                 Parasitic infections (*n*=4)   *n* (%)                                                
  ------------------------------ ------------ --------------------------------------------------------------------------- ----------------------- ------------------------------ ------------------------------------------------------ ---------
  Hand, foot and mouth disease   17 (18.68)   Primary cutaneous bacterial infections 19/26                                Impetigo                10 (10.1)                      Scabies (1/4 also had secondary bacterial infection)   4 (4.4)
  Varicella                      8 (8.79)     SSSS                                                                        8 (8.8)                                                                                                       
  Dengue                         4 (4.4)      Cellulitis                                                                  1 (1.1)                                                                                                       
  Gianotti Crosti syndrome       3 (3.29)     Systemic bacterial infection with secondary cutaneous manifestations 7/26   Rickettsial infection   4 (4.4)                                                                               
  Measles                        2 (2.2)      Purpura fulminans                                                           2 (2.2)                                                                                                       
  Molluscum contagiosum          1 (1.1)      Staphylococcal scarlatina                                                   1 (1.1)                                                                                                       
  Orofacial herpes               1 (1.1)                                                                                                                                                                                                
  Suspected viral exanthem       25 (27.47)                                                                                                                                                                                             

Viral exanthem was suspected in 25 children who presented with fever and maculopapular rash. Seven (11.47%) of 61 patients with viral infections were admitted with a mean period of hospitalization of 6.6 days (range 3--16 days). Fever was present in all admitted children (7/7) compared to those who were not admitted (19/54) (*P* = 0.004).

Eleven (42.30%) out of 26 patients with bacterial infections required hospitalization and the mean duration of hospitalization was 4.6 days (range 3--9 days). Fever was more prevalent among the hospitalized than those who were discharged (*P* = 0.011). Purpura fulminans \[[Figure 3](#F3){ref-type="fig"}\] was seen in two children due to meningococcemia and rickettsial infection.

![Sharply demarcated retiform purpura in a child with purpura fulminans](IDOJ-10-650-g003){#F3}

### Connective tissue diseases {#sec3-4}

Two girls were diagnosed as systemic lupus erythematosus \[[Figure 4](#F4){ref-type="fig"}\] of whom one had SIRS requiring admission.

![Multiple vasculitic lesions on the palm of a child with systemic lupus erythematosus](IDOJ-10-650-g004){#F4}

### Immunobullous disorders {#sec3-5}

A 12-year-old girl presented to the PED with recalcitrant oral and genital erosions. She was admitted for evaluation and discharged a week later with a final diagnosis of paraneoplastic pemphigus (PNP), associated with anterior mediastinal Castleman\'s disease.

### Others {#sec3-6}

Three patients had irritant contact dermatitis \[[Figure 5](#F5){ref-type="fig"}\], two had miliaria, one patient had ichthyosis vulgaris and one patient with cortical venous thrombosis had ecchyomtic lesions.

![Irritant contact dermatitis](IDOJ-10-650-g005){#F5}

### Systemic symptoms and SIRS {#sec3-7}

One hundred and sixteen (57.14%) patients with dermatological problems had associated systemic symptoms and signs, of whom 45/203 (22.16%) required admission and their diagnoses are shown in [Table 3](#T3){ref-type="table"}. The mean duration of hospital stay in patients with a primary dermatological diagnosis was higher (4.56 days) compared to other patients (3.83 days), but statistically insignificant (*P* = 0.503). Mean age of hospitalized patients was significantly higher (6.11 years) than the nonhospitalized (4.44 years) (*P* = 0.013). Among the hospitalized, 25 (55.55%) patients satisfied the criteria for SIRS \[[Figure 6](#F6){ref-type="fig"}\]. The associated systemic symptoms and abnormal laboratory investigations in patients with SIRS are summarized in [Table 4](#T4){ref-type="table"}. The mean duration of hospital stay of children with SIRS vs. those without SIRS was 4.41 days (range 2--16 days) vs. 3.12 days (range 2--4 days) (*P* = 0.552).

###### 

Diagnoses of the admitted patients (*n*=45/203)

  Primary dermatological conditions (21/45)   Nonprimary dermatological conditions (24/45)                              
  ------------------------------------------- ---------------------------------------------- -------------------------- ---
  TEN                                         3                                              Dengue with exanthem       3
  DRESS syndrome                              4                                              Measles with exanthem      2
  Erythema multiforme                         4                                              Febrile exanthem           2
  AGEP                                        1                                              Henoch-Schönlein purpura   6
  SSSS                                        7                                              Urticaria                  5
  PNP                                         1                                              SLE                        1
  MRSA-induced scarlatina                     1                                              Kawasaki disease           2
                                                                                             Purpura fulminans          2
                                                                                             Anaphylaxis                1

TEN=Toxic epidermal necrolysis; DRESS=Drug rash, eosinophilia, systemic symptoms; AGEP=Acute generalized exanthematous pustulosis; SSSS=Staphylococcal scalded skin syndrome; PNP=Paraneoplastic pemphigus; MRSA=Methicillin-resistant *Staphylococcus aureus*; SLE=Systemic lupus erythematosus

![Spectrum of skin conditions associated with systemic inflammatory response syndrome in patients requiring hospitalization (*n* = 25)](IDOJ-10-650-g006){#F6}

###### 

Systemic symptoms and abnormal investigations in patients with SIRS (*n*=25)

  ----------------------------------------------------------------------------------------------
  Systemic signs and symptoms            No. (%)
  -------------------------------------- -------------------------------------------------------
  a\) Fever                              25 (100)

  b\) Gastrointestinal                   10 (40)

  c\) Respiratory                        3 (12)

  d\) Joint                              2 (8)

  Relevant abnormal laboratory results   Abnormal/total done

  a\) Total WBC                          22 (88)

  b\) Differential count                 16 (64)

  c\) CRP                                13 (81.25)

  d\) Liver function test                5 (27.8)

  e\) Culture positivity:                

  Blood\                                 *n*=2 (meningococci, Gram-negative bacilli)\
  Pus                                    *n*=3 (methicillin-resistant *Staphylococcus aureus*)
  ----------------------------------------------------------------------------------------------

SIRS=Systemic inflammatory response syndrome; WBC=White blood cells; CRP=C-reactive protein

### Mortality {#sec3-8}

Two (0.9%) patients with SIRS died during their course of illness in the hospital. The diagnoses were purpura fulminans secondary to meningococcemia (died 3 days after admission) and febrile exanthem (probable viral) who died after 16 days.

Discussion {#sec1-4}
==========

There are few studies describing the spectrum of skin conditions presenting to the PED, however we found that this is the first study looking at the presence of SIRS, and outcome of the children presenting to the PED.

Majority (61.08%) of our children were in the preschool age group (≤5 years) as similar to the literature from India and the West.\[[@ref3][@ref4][@ref9]\] The prevalence of patients with skin lesions attending the PED in our study was lower than that reported in the world literature\[[@ref2][@ref3][@ref6]\] but higher than the Indian studies.\[[@ref4][@ref5]\] As skin lesions secondary to trauma and burns were also included in some studies,\[[@ref2][@ref3]\] the reported prevalence was high. Additionally, the initial screening in our study was done by the PED pediatrician, raising the possibility of minor dermatological problems going unnoticed.

Urticaria secondary to infections, was the most common inflammatory condition in our study and in other similar studies,\[[@ref3][@ref10]\] however the prevalence (22.16%) was higher than other studies.\[[@ref4][@ref5]\] The percentage of patients with urticaria requiring admission in our study (11%) was slightly lower than that observed in France (17%).\[[@ref2]\]

Though the prevalence of cutaneous adverse drug reactions was lower (5.9%) than other studies (13.33%),\[[@ref4]\] we had patients with more severe forms such as TEN, DRESS, AGEP, and anaphylaxis. Mathias *et al.*\[[@ref4]\] reported a higher prevalence of SJS/TEN than our study (10 vs. 1.9%). Anticonvulsants are the commonest triggers for DRESS,\[[@ref11]\] which is reflected in our study as well. Although, mortality is reported to be 1.6%\[[@ref12]\] and 5--10%\[[@ref11]\] in TEN and DRESS syndrome respectively, none of our children died. In a study on anaphylaxis in children, 0.3% were due to cefazolin.\[[@ref13]\] One of our patients had cefazolin-induced anaphylaxis emphasizing the need to be vigilant when prescribing drugs, especially parenteral administration. We had two children with AGEP, highlighting the necessity to have this condition in mind and differentiate from other causes of generalized pustular eruptions such as pustular psoriasis, folliculitis, or pustular bacterid eruption as the management is different. The most commonly observed systemic complication in our patients with drug reactions were altered liver function tests similar to published data.\[[@ref14]\]

Cutaneous vasculitis among children attending the PED varies from 2.35 to 8.9%,\[[@ref2][@ref3][@ref4]\] with HSP accounting for 2% of cases\[[@ref15]\] similar to our observation. Among our patients with HSP and that of published data,\[[@ref4][@ref16]\] gastrointestinal symptoms were the most common but none of them died in contrast to the reported mortality rate of 1--3%.\[[@ref15]\] Kawasaki disease was seen in 0.26% of children in the study done by Kramkimel *et al.*\[[@ref2]\] vs. 0.99% in our study and in both studies all required admission.

Viral infections were most common in the West\[[@ref8][@ref17]\] similar to ours, but bacterial infections were common in India\[[@ref4]\] and Argentina.\[[@ref18]\] The pattern of viral infections seen in our study reflects the general Indian pattern. Hand foot and mouth disease was the most common viral infection in ours but unreported from the West,\[[@ref2]\] where varicella was the commonest reported exanthem.\[[@ref2][@ref3]\] The increased prevalence of viral infections in summer was in concordance with another study.\[[@ref2]\] In addition, nonspecific febrile exanthems were reported in a high proportion of our patients and most of them were self-resolving except for one child who died 16 days after hospitalization. Common viral etiologies including parvovirus, enterovirus, dengue, measles, and scrub typhus were ruled out in this child.

Impetigo was the most common bacterial infection similar to the published data\[[@ref2][@ref17]\] followed by Staphylococcal scalded skin syndrome (SSSS). Methicillin-resistant *Staphylococcus aureus* (MRSA) prevalence in children was 21.9% in a hospital-based Indian study,\[[@ref19]\] which was seen in only two of our children (SSSS and Staphylococcal scarlatina). Fatality is reported in MRSA-induced SSSS,\[[@ref20]\] stressing the importance to recognize and treat appropriately. The commonest presentation of rickettsial infection was fever with maculopapular exanthem except for one child who presented with purpura fulminans. Rickettsial infections are reported in children from South India,\[[@ref21]\] hence it should be considered in the differentials of febrile exanthem. Patients with purpura fulminans accounted for 0.9% in our study as opposed to 12.2% in another Indian study.\[[@ref4]\] The reported prevalence of meningococci induced purpura fulminans is 24.77% with 50% mortality.\[[@ref22]\] In keeping with the high mortality reported in meningococcemia-induced purpura fulminans, our child also died.

In contrast to other studies, we had a child with PNP in our cohort. This shows that immunobullous disorders need to be considered when children present with intractable oral ulceration and systemic symptoms. The other common differentials of oral ulcerations-like herpetic gingivostomatitis and SJS must be ruled out in such scenarios.

Some of the nonemergency conditions such as scabies, papular urticaria, seborrheic dermatitis were also seen in our study which could be due to any of the following reasons: (1) all patients attending the PED were screened by the PED physician and these skin conditions might have been identified in those who presented for other concerns; (2) some might have directly presented to the PED when there was a delay in obtaining a routine outpatient clinic appointment, as most patients hailed from very far off places; or (3) due to an acute exacerbation of the existing skin condition.

Hospitalization rate was higher in our study (22.16%) than others (range: 5.2--8.2%)\[[@ref2][@ref3]\] and this might be influenced by the fact that our hospital is a tertiary referral center. Similar to other studies,\[[@ref2][@ref3]\] the most common reason for hospitalization was infections. Viral infections were the most common cause for admission in our study and from France.\[[@ref2]\] In our study, hospitalization was significantly higher among older children (\>6 years) (*P* = 0.013).

SIRS is a widely used measure to assess severity of illness and helps the clinician to identify patients who are at risk of progression to severe disease. Despite drug reactions and infections being the most common skin conditions causing SIRS, cutaneous vasculitis is also associated with SIRS.\[[@ref23]\] In our study, 25 (55.55%) of the hospitalized patients satisfied the criteria for SIRS and the commonest underlying conditions were infections and vasculitis. The presence of SIRS did not influence the duration of hospitalization or outcome. Two (8%) out of 25 children with SIRS died during their course in the hospital. As patients with infections and associated SIRS are at risk of sepsis,\[[@ref24]\] it is prudent to recognize and treat the infection at the earliest. The association of SIRS in children with pediatric dermatological conditions is not yet reported and our study is the first to report this association.

Our study is limited by the fact that it is a single-center study and done only over a one-year period.

Conclusion {#sec1-5}
==========

Our study highlights the spectrum of pediatric cutaneous emergencies and their outcome. The wide spectrum of cutaneous manifestations in the PED with high hospitalization rate highlights that patients attending PED might have more severe skin ailments and careful skin examination will help to establish diagnosis earlier, especially in patients with multisystem diseases such as vasculitis, rickettsial infections, and collagen vascular diseases. Early referral of patients with primary skin conditions presenting to the ED to the dermatologists might result in better clinical outcome and decreased mortality. We would like to emphasize the role of the dermatologist in the PED and the need to train the residents in pediatric emergency about common skin conditions and dermatological emergencies.
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